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ABSTRACT 



The way. that children construct the representation 



they use \<y sdlve traasi^ve inference, problems iras examined. 
Forty*eight children 4.5 xo 5. years old and 'i8 children 6 to 7 years 
old were aske*d to leain^ either a three-item series or a four*item - 
nonseries. They were Isked to* learn the relationships between 
different colors of fates that wer^e all the same size; on each trial, 
they were asked which l^ce was bigger or which face was smaller. 
^Durin'g the testing phaslu two vTsual feedback conditions were 
.included to. provide a tres^ of whether children use absolute sMze 
information to ^ns^rer the inference question. In the linguist^ic 
> feedbac4c condition, the child was told which face was bigger or 
, smaller. It was found that, the linguistic condition was harder than^ 
the visual absolute condition* Overall, the fi^idings suggest that 
ch^ildren do not remember absolute size information. Older children 
appeared more successful than younger Cchildren in learning thb 
premise, pa its in the 'series condition. Younger children were nore 
successful in learning the* premise pairs in *the nonseries condition 
than in the series condition. The nonseries was easily learned by 
both igroups since it did not have a common middle term and did not 
require seriation skills. The main conclusion is that' there are 
developmental changes in children's abilities tb order a series. It 
appears that children can use. trial*and-error processes to learn a 
series and that they can use ^a linear order to make inferences. 
Implications of the findings to views proposed by Piaget and by 
Trabasso are also addressed. (SH) 
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po«tK>n or po*<Y ji^g Development of the Ability to Make Tnansitive Inferences 
k ' Belinda Blevins a hd Robert G. Cooper, Jr. 

University of Texas, Southwest Educational Development Laboratory 

According to Piaget (Piaget, Inhelder, & Szeminska, 1950), preoperational 

jphildren cannot solve transitive inference problems because they lack the ^ 

* • 
•necessary logical abilities. Bryant and Trabasso (1971) have challenged this 

(«^^laim contending tj^at the failure of many children >on syc^ problems is <}ue v , 

to an inability to remember the premise items. 

TrabassJ has done several other studies on both children and adults 

(for a reviw see Trabasso, 1977), and from this worJc he has concluded ^t 

adults and children solve inference problems in the same way.. First, they 

represent the premise information using a linear or(^er, and th^h they read 

off this" liFear order to make an inference. Al.though Trabasso interprets - 

tnis model as being anti-Piagetiah, Piaget would probably have been more 

interested in how children construct a linear order than in whether they use < 

i <^ 

a linear order to solve the inference problem (Breslow, 1981jhas reached a ^ - 
similar conclusion). ^ * » ' ' ' 

The crucial issue, then, in examining the. devel opment of transitivity 
conters around how children construct the Representation they use to solve 
transitive inference problems. Trabasso's contribution has been to show 
tnat chil-d»:en and adults can use linear orders to make transitiv^e inferepqes. 
r However, he f\as not convincingly detionstrated that chi.ldren and adults 
construct the linear order in the same wa^y. - ^ ' 
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We have developed a three-stage model which synthesizes Trabasso^s 
claims that children and adults can use a linear order to make transitive 
inferences and Piaget*§ clawi that children's seriation skills chfange wth 
age. This model ts outlined in Table 1. Level-1 is called Use. At this* 
level, linear order is present^ bef9re a child, the child can make 
comparisons between the items. But the child cannot represent the ^rder 
mentailly if thet items are not physically present and- ordered. Level 2 is 
cabled Represen|;ation . At this level, the child is ^1e to represent series 
informatltm^ but is unable to construct a series 'except through a tri*al-and- 
error process. Such a child is able to use liie representation to make • / 
comparisons between two items. Level 3 isxalled Construction ; and at this 
■level the child can represent ^series and can construct a series using an 
algorithm. ' . . ~ ^ 

The experimefjt that, I'm going to report here will focu^; on the distincti 
between the last two ^tsges,. since this is where the predictions about series 
construction are made. *A secofid aim of the study was to jtry to account for 
the \ differences between the Tingu4stic and visual feedback conditions used 
in the Bryant and Trabassb J)aradigm. In this pdVadigm children are given 
ei'ther Wstial fee db at k— they s^fe the objects >/hith vary on the diifiension 
"tb'be remembered— or linguistic ffeedback—they are told if they are right 
dr'Vrong. .One problen^with using v^isual feedback to test-children's^ 
inferfence^making abilities-^. is that the 'children -could be remembering 
the absolute sizes of the objects and using this informatioji to make - 
comparisons : rather than making an Inference. Although there is evidence 
that some j(bung^ children can make inferences when given linguistic feedback, 
performance/in tHe visual feedback conditions has been consistently higher. 
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, 44ethod 

In order to examine Kow children construct the representation .they use 

to solve transitive inference problans, children were askefl to learn 

either a three-item series," A> B»VC, or a four-item nonseries, A> B, C>D. ./ 

There is the same numbter of. relationships to be remembered in .the'series • 

and nonserieS so any difference in learning time is due .to the nature of ^ the .V 

* information to be remembered, ' - * . 

The experimental tas1< was divided into two fJhases-, a training phase 
* * *■ • * 

and a testing phase. During traning, the children learned the premises . . 

in either the series or noiiseries condition^ to a criterion Of 8 out of .10 

blocks correct. Each block contained one trial Tor each premise. TriWiing 

was stopped if the child ff&d notYeached criterion by 27 blocks".- Durin.g 

training the children were;asked to. learn the relationsh^ips between different 

colors of faces which were all the same size. . On each trial they were 

asked which -face was brgger or v^hich f^ce was smaller;. After the children, . 

responded they were given one of three forms of feedback. In the linguistic .• 

condition the child was- told wh'ich face was. biggeh or smaller. In the 

vistial absolute feedback condition the'child was told which face was 

bigger or smaller and shown a picture, of two dolls which had the same faces 

the child had seen earlier. The sizes of the dolls are^^hown in Figure 1. 

The dolls are represented as sticks because ©f the artistic limitations of 

the authors. In the visual, relative feedback condition the child was told y 

,- - • ■ " , 

which face was bigger. or smaller and- shown a^'picture of^the dolls. The sizes^ , 
of these dolls are also in.hgi^ 1. ' / • . 

The two visual feedback conditions were included to provide a test ^ 
of whether children do use absolute size information to answer the 1 reference 
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■ question. If they use absolute size information, then they do not have* to 
rely on what they know about the cdficeptual relationships between the items. 
Notice that in the nonseries, visual absolute condition the dolls actually 
form a series. Jf children remetti^er absolute size information they will 
respond in accord^ince with this series when they are asked about the 
and 3,D comparisons. After the -children reached criterion they entered the * 
testing phase. In the testing phase children were not ^iven feedback. In 
all cases, ^children were tested on the pl^emise pairs ani possible inferences 
in the absence of feedback. Because of time constraints only the testing - 

-^atcj concerning the visual tal^solute nonseries condition will be reported. 
The inference data, however, support Bryant and Trabasso's cjaim that if • 
children doN^emember the premises they are correct on the inference trials. 
Forty-eight ^2- to 54-year-olds and 48 6-. to 7-year-olds wer^ tested. 

* • * ' ' 

Equal -numbers of both' sexes were included in each age group. Half the 
children in each age group were asked to learn a series, and half a nonseries 
In both conditions the chi'ldren received either visual relative, v)sual 
absolute, or Vinguistic feedback.' During training and testing the children 
were asked which face was smaller on half the trials and which face was 
bigger on the other half. The position of the correct answer was counter- 
balanced across tri^als.- 

Results .and Discussion ' 
I will first revievi the results concerning the effects of the three 
feedback conditions upbn learning the series and- nonseries, then risults 
concerning developmental differences, and finally results concerning how. 
the children learned the series and nonseries problerns. Unless otherwise 




specified the dependent variable is t^he nuni^er of trials? it took a^chi^d 
^0 reach criterion. ^ . ^ * . 

' An examination of the learning data' revealed that the linguistic cc^dition 
•was 'harder .than the Visual absolute condition, just as in the Bryarrbdni 
Trabasso study. 'But the -difference between the visual absolute and vistlai 
relative conditions w^s not significant* suggestiq^that the availibility . 
of absolute size information is not what leads to the ease of learning *' 
the -premise paics in the visual absolute feedback Condition (see Tabl« 3). 
There was no' indi cation that children responded in arccordaoce with the ^ 
linear order formed by the-ab60lute sizes of the figures, in the testing 
ph^se on the nonser»ies visual absolute feedback condition. Roth l)f 
these pieces of data suggest that children do not remember absolute size 
information. . * 

" An examination of the learning data revealed that the older children 
were rrtore successfyl that the younger children in learning the premise 
pairs in the'serie$ oonditi/on. Younger children were more successful 
in learning the premise pairs in the nonseries condition than in the series 
condition. These' results ar'e shown-in Table 2. ^ ^ 

, ^ This type of result is not easily explained by Trabasso's theojy, 
because. he ^lireditts that everyone handles series information in the 
same way/ fiul it can be explained by our model. The nature of the^ 



training \^ such. that the reversible nature of the middle term is 
emphasized in the series. This means that the mfddlci term, B, has two ^ 
labeU.* »When it i5:>/itn,A, it has the label "smaller"; and when it'is 
with C, it has the label "bigger".. 'The children in Level 2t Representation • » 
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WJio lack SeViation skills Jiave a hard time deal ina with this info 



rmation 



erJc 
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because it seems to them to be conflicting information. Children 
at Level 3: Construction have seriat>tfn skills, and they do not have difficulty 
^with.the middle term. The nonseries)is easily learned by both groups 
since it does nrot have a common middle term and does not require seriation 
skills. 

We examined the errors the children made in learning the series * 
and nonseries problems to determine whether, as predicted, children gould 
'learn the prjeiiiises by trial-andrerror. In this analysis we only examined- 
children who made errors and were in training for more than 10 blocks.' 

« 

This included 34 of ^ children, the other 14 children #ertf judged to have 
learned the series using algorithmic processes. Thirty-one of the children^ 
in training for mor^ than 10 blocks, appeared to be using trial* and- error 
processes and the other three seemed to have made errors due to such 
fjictors as inattention. The data for the different patterns characterizing 
learning are in Tabl« 4. Three different trial-and-error patterns w^re." . 
identified. One 'pattern is 'that children seemed to go through a brief trial- 
and-error process before recognizing th^ series*. Five children ^n the sel^ies 
condition fell into this. category. ' Children in this category made five oi^ 
fewer errors so it was not pfossible to characterize th§ nature of this trial- 
and-error process. Two trial-and-error patterns were identified for those 
children who -made five or more errors while learning the series. The/ first 
is that dne of the'prerti^se pairs was correct at least^67% of the .time* 
(pattern # 4 in Table 4)., The second is that perfonnance on each premise f 
air ranged between 40% to 60% correct (pattern #5 in Table ,5),. -Children * '^^^ 
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who showed the first pattern type (#4) were significantly more likely 
to reach criterion on the series problem than those showing the second 
pattern type (#5). Pattern #4 is more efficient than the other pattern. 
Children only have to test-two combinations , of relationships if they have 
one premise nailed down. For example, if a child knows A>#, he or she 
only has to figure out whtether bV'C or B^^C. "Jis efficiency*explandtion 
'could b6 the reason moVe children 'classified into this pattern reached . 
criterion, o*^ it could be^ that children whoi failed to reach criterion 
did not possess the ability to recognize a series. 

The main conclusion which can be drawn from the part of this research 
that I've presented, >5 that there are developmental changes in children's 
abilities, to .order a series. This result is consistent with Trabasso's 
claim that children can use a linear order' to make inferences, but inconsistent 
with his claim that thei?^ are no developtnental changes in the way children 
handle series information. It is consistent with Piagetian claims that 
children can use trial-and-error processes to learh a series and consistent 
witJi the claims of the three-stage model that ch\^dren can learn a series 

through a trial-and-error processes and use the representation of a series ^ 

J 

to.^ make* inferences. 
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Figure 1. Schematic of the' types of visual feedback used. 



Level 1: Use 



./Table 1 

Three-Stage Developmental Model for Transitivity 

can make comparisons between different 
sized objects in a physically present 
series; cannot represent a series 



Level 2: RepresentatiQ^i 



Level 3': Construction 



can represent a series; . 
cannot construct a series, except through 
a trial -and-error process 

(fan represent a series \in«^+hm 
can construct a series using an algonthm 



^ 



Table 2 



Trials to Criterion- for the and Relationship Conditions 



Series 



Nonseries 



4V to 5J2-y ear- 
olds • 

6- to 7-year- 
olds 



21.667 



12.625 



- 14.417 



11.958 



3 range 8 to 27. this cell is sigmficantl^ different from each 
, of the other cel ts. {£< .05) 



;Table 3 • ' 

' 4 

Trials to Criterion for tHe Feedback Conditions 



Linguistic ' ; 17.094 <* ' 

Visual ReVative 15.500 

« * » * 

Visual Absolute. 12.906 

a ^ 
range 8 to 27 



\ Table 4 

Patterns Which Characterize How Children .Learn a Series * 

Type of Pattern ^ ^ Nunlber. of Chi Idren 

1. Algorithmic pattern — reach cr-ite>ion 14 
in less than 10 blocks 

2. Inattention 'pattern— - get 4 blocks in 3 
a row correct before the last 10 blocks 

3. Brief tr,ial-and-prror pattern ~ made 5 
fewer than 5' errors and took more than 

10 blocks to reach criterion' 

4. Lenghj;y tn-al and error pattern (A) 5 (2)^ 
took more than 10 blocks to reach 

criterion, made' more than 5 errors, ^* 
• at least 67% torrect on one premise ' 
paij^ (67% errors on the gther premise 
pair) ^ ' • 

5. Lengthy -trial and error pattern (B) — ' 4 (15) 
took more than 10 bltcks to reach * 
criterion, made more thalv 5 ^rrdr§, , ^ 

between 40% to 50% correct, on both " i» 
. prem-ise pairs (errors^equally likely on . 
both premise pairs) 



a 

Numbers in p^aren theses indicate thos^ not reaching criterion. 



Table 5 

Xrtference and Premise Performance in the , Series ^ortditi on ^* 

;_Jj • 

Premise performance 90.72% correct 

'^Inference performance ' 93. 55% correct 



